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(54) MANUFACTURING METHOD FOR RESIN THRUST BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method for a resin thrust bearing 1 capable of easily 
forming a recessed part such as a slant face part 3 or a 
step part in a sliding face 2 of the thrust bearing 1 to 
easily manufacture the thrust bearing 1 with high 
accuracy. 

SOLUTION: In the manufacturing method for the resin 
thrust bearing 1 having the recessed part such as the 
slant face part 3 or the step part in the sliding face 2, the 
sliding face 2 is formed into a planar state, and a non- 
sliding face 5 is formed with a thinning part 6. The 
undercut part 6 is disposed in a position corresponding 
to a portion in the sliding face 2 not formed with the 
recessed part. The recessed part is formed in the sliding 
face 2 by use of contraction of a resin material after molding. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the thrust bearing made of resin (1) of having crevices, such 
as the inclined plane section (3) or the level difference section (4), in a sliding surface (2) While 
fabricating said sliding surface (2) to a plane, the meat theft section (6) is fabricated to a non-sliding 
surface (5). The shaping location of said meat theft section (6) in said non-sliding surface (5) is a 
location corresponding to the part which does not form said crevice in said sliding surface (2). The 
manufacture approach of the thrust bearing made of resin characterized by forming said crevice in said 
sliding surface (2) using the die shrinkage of the resin ingredient after shaping. 
[Claim 2] In the manufacture approach of the thrust bearing made of resin (1) of having crevices, such 
as the inclined plane section (3) or the level difference section (4), along one edge of said run slot (8) 
while having a run slot (8) in a sliding surface (2) While fabricating said run slot (8) to said sliding 
surface (2), the meat theft section (6) is fabricated to a non-sliding surface (5). The shaping location of 
said meat theft section (6) in said non-sliding surface (5) is a location corresponding to the location of 
the flute width direction asymmetry of said run slot (8) in said sliding surface (2). The manufacture 
approach of the thrust bearing made of resin characterized by forming said crevice in said sliding surface 
(2) using the die shrinkage of the resin ingredient after shaping. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the shaping approach of a resin product, and relates to 
the manufacture approach of the thrust bearing made of resin especially. This thrust bearing made of 
resin is used for the thrust bearing section of the revolving shaft in cars, such as an automobile. 
[0002] 

[Description of the Prior Art] From the former, the thrust bearing 5 1 made of resin shown in drawing 5 
(A) is known, and the inclined plane section 53 shown in this drawing (B) for the purpose of acquiring 
the dynamic pressure effectiveness at the time of actuation to the sliding surface 52 of this thrust bearing 
51 made of resin and the crevice of level difference section 54 grade shown in this drawing (C) are 
established in the required-number radial. The inclined plane section 53 of this drawing (B) is a crevice 
equipped with base 53a carried out a predetermined include-angle theta inclination to a sliding surface 
52, and the bearing which formed this inclined plane section 53 may be called "tapered land bearing." 
Moreover, the level difference section 54 of this drawing (C) is a crevice equipped with parallel base 
54a to the sliding surface 52, and the bearing which formed this level difference section 54 may be 
called "step DORANDO bearing." These inclined plane sections 53 and the crevice of level difference 
section 54 grade are formed considering the magnitude as a minute thing, in order to acquire the big 
dynamic pressure effectiveness. 

[0003] However, it sets to the manufacture approach of the thrust bearing 51 made of resin by the 
conventional metal mold shaping. In order to fabricate these inclined plane sections 53 and the crevice 
of level difference section 54 grade to the thrust bearing 5 1 made of resin which is mold goods The 
thrust bearing 5 1 made of resin is fabricated using the metal mold which formed heights in the inside of 
the shaping cavity of metal mold (not shown) beforehand corresponding to these inclined plane sections 
53 or the crevice of level difference section 54 grade, and formed these heights. Corresponding to a 
crevice, that magnitude of heights is minute and they must form the heights of this minute magnitude in 
the inside of a cavity with a sufficient precision. 

[0004] Therefore, according to the above-mentioned conventional technique, in order to have to form 
the heights of minute magnitude in the inside of the cavity of metal mold, there is un-arranging [ which 
says that manufacture of metal mold is very difficult and it is difficult to manufacture the thrust bearing 
51 made of resin with a sufficient precision therefore ]. 
[0005] 

[Problem(s) to be Solved by the Invention] It aims at offering the manufacture approach of the thrust 
bearing made of resin which this invention can form comparatively easily crevices, such as the inclined 
plane section and the level difference section, in the sliding surface of the thrust bearing made of resin, 
has them in view of the above point, and can manufacture the thrust bearing made of resin with a 
sufficient precision comparatively easily. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture 
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approach of the thrust bearing made of resin by claim 1 of this invention In the manufacture approach of 
the thrust bearing made of resin of having crevices, such as the inclined plane section or the level 
difference section, in a sliding surface While fabricating said sliding surface to a plane, the meat theft 
section is fabricated to a non-sliding surface. The shaping location of said meat theft section in said non- 
sliding surface is a location corresponding to the part which does not form said crevice in said sliding 
surface, and it is characterized by forming said crevice in said sliding surface using the die shrinkage of 
the resin ingredient after shaping. 

[0007] Moreover, the manufacture approach of the thrust bearing made of resin by claim 2 of this 
invention In the manufacture approach of the thrust bearing made of resin of having crevices, such as the 
inclined plane section or the level difference section, along one edge of said run slot while having a run 
slot in a sliding surface While fabricating said run slot to said sliding surface, the meat theft section is 
fabricated to a non-sliding surface. The shaping location of said meat theft section in said non-sliding 
surface is a location corresponding to the location of the flute width direction asymmetry of said run slot 
in said sliding surface, and it is characterized by forming said crevice in said sliding surface using the 
die shrinkage of the resin ingredient after shaping. 

[0008] There is a property which generally says that the amount of die shrinkage after the direction of a 
part with thick thickness fabricating is larger than a part with that thin thickness in the resin ingredient 
which is a molding material of the thrust bearing made of resin, and this invention forms a crevice in the 
sliding surface of the thrust bearing made of resin for the inclined plane section, the level difference 
section, etc., using this property effectively. 

[0009] In thrust bearing made of resin of sliding of only one side on which the technique which this 
invention offers has a minute inclination and a level difference aiming at the improvement in a sliding 
property the cavity by the side of a sliding surface with a flat surface By preparing meat theft in a non- 
sliding-surface side, and carrying out metal mold shaping in the configuration to which the resin 
thickness of shaft orientations was changed In the bearing which prepared the run slot which passes to 
inner circumference or a peripheral face at a sliding surface about the bearing made of resin which 
generates a minute inclination and a minute level difference By preparing meat theft so that it may 
become unsymmetrical to a run slot at a non-sliding-surface side, it is related with the bearing made of 
resin which generates a minute inclination and a level difference only in the fixed direction to a run slot. 
[0010] Since it is difficult to prepare a minute inclination and a minute level difference in metal mold as 
described above, in this invention So that metal mold by the side of a sliding surface may be considered 
as as [ flat surface ] and the thickness of a part to prepare a minute inclination and a minute level 
difference (depression) may become thick A sliding surface is made to generate a minute crevice in a 
part with thickness thicker than a thin part using the property of the die shrinkage of resin in which the 
amount of die shrinkage becomes large, by considering as the configuration where meat theft was 
prepared from the non-sliding-surface side. Therefore, in this invention, since the die shrinkage of resin 
is used, it becomes possible to generate a minute inclination and a minute level difference (depression) 
by preparing meat theft in a comparatively rough precision rather than preparing a minute inclination 
and a level difference in the metal mold by the side of a sliding surface. 

[001 1] Moreover, according to this invention, by changing the magnitude of a thick difference, and the 
inclination of thick change, it is possible to change whenever [ depth or tilt-angle ], and a complicated 
quirk-like article also becomes generable [ a minute inclination or a minute level difference 
(depression) ] easily by making into the shape of a spiral slot or a herringbone quirk the configuration of 
meat theft prepared in a non-sliding-surface side. [ of the level difference (depression) generated on a 
sliding surface ] 

[0012] Moreover, it becomes possible to create an inclination and a level difference easily only to the 
fixed direction side to a sliding-surface slot by arranging meat theft from inner circumference or a 
peripheral face in an unsymmetrical location to the run slot established in the sliding surface. 
[0013] 

[Embodiment of the Invention] The example of this invention is explained according to a drawing 
below. 
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[0014] The first example ... The manufacture approach of the bearing concerning the example concerned 
manufactures the thrust bearing 1 made of resin shown in drawing 1 (A), and the crevice of the inclined 
plane section 3 or level difference section 4 grade is established in the required-number radial as a 
dynamic pressure slot which acquires the dynamic pressure effectiveness at the time of actuation to the 
sliding surface 2 of this thrust bearing 1 made of resin. Although the crevice of this inclined plane 
section 3 or level difference section 4 grade is prepared as a slot on the radial, it replaces with this, and 
as shown in this drawing (B), it may be prepared as a herringbone slot, or may be prepared as a spiral 
slot (not shown), and especially that transverse-plane configuration (configuration seen from shaft 
orientations) is not limited. 

[0015] The process is as follows in forming the inclined plane section 3 in the sliding surface 2 of the 
bearing 1 made of resin which presents the shape of a circular ring as a whole. In addition, as described 
above, the inclined plane section 3 is a crevice equipped with base 3a (refer to drawing 2 ) carried out a 
predetermined include-angle theta inclination to a sliding surface 2, and the bearing which formed the 
inclined plane section 3 may be called "tapered land bearing." 

[0016] Namely, although the bearing 1 concerned is first fabricated by using predetermined resin as a 
molding material using metal mold As shown in drawing 2 (A), while fabricating the sliding surface 2 
which is shaft-orientations one end face of the bearing 1 concerned to the plane of an axial right angle at 
this time Corresponding to the inclined plane section 3, the meat theft section 6 is fabricated to the non- 
sliding surface (it is also called an anti-sliding surface or a rear face) 5 which is a shaft-orientations 
other-end side, and it distinguishs between the thickness (shaft-orientations die length) of the bearing 1 
concerned in a partial part (dl<d2). The meat theft section 6 is fabricated to the non-sliding surface 5, 
therefore the part which does not form the inclined plane section 3 in a sliding surface 2 sets up 
thickness dl comparatively small, and the meat theft section 6 is not fabricated to the non-sliding 
surface 5 on the contrary, but, therefore, the part which forms the inclined plane section 3 in a sliding 
surface 2 sets up thickness d2 comparatively greatly. The part between the meat theft sections 6 which 
adjoin each other mutually is made into the lobe 7 which projects in relativity to the meat theft section 6, 
and this lobe 7 has the side faces 7b and 7c of end-face 7a and hoop direction both sides. End-face 7a 
fabricates this so that it may have predetermined width of face (hoop direction die length) in parallel 
with a sliding surface 2. One side-face 7b fabricates this so that it may intersect perpendicularly with a 
sliding surface 2. Side-face 7c of another side fabricates this in the shape of an inclined plane, in order to 
attach the inclination of the predetermined include angle theta to base 3a of the inclined plane section 3. 
[0017] And if the bearing 1 fabricated in this way is taken out from metal mold and it leaves or cools at 
a predetermined time room temperature, the heat shrink after casting into a resin ingredient will occur, 
and as shown in drawing 2 (B), thereby, the inclined plane section 3 which equipped the sliding surface 
2 with the predetermined configuration corresponding to the shape of toothing by the meat theft section 
6 and the lobe 7 in the non-sliding surface 5 will be formed. Base 3a of the inclined plane section 3 is 
formed in the shape of [ the predetermined include-angle theta inclination of was done to the sliding 
surface 2 ] an inclined plane, and it is formed so that that depth may become gradually shallow also as 
for side-face 3b applied to a sliding surface 2 from a crosswise edge with this deeper base 3a. 
[0018] The transverse-plane configuration of the inclined plane section 3 can be changed with the 
transverse-plane configuration of the meat theft section 6 or a lobe 7, and the width of face of the 
inclined plane section 3 can be changed with spacing of the meat theft section 6 which adjoins each 
other mutually, or the width of face of a lobe 7. Moreover, the depth (shaft-orientations die length) of 
the inclined plane section 3 can be changed according to the difference of the depth of the meat theft 
section 6, the height of a lobe 7, or the above-mentioned thickness, and theta can change it whenever 
[ tilt-angle / of base 3a of the inclined plane section 3 ] by whenever [ tilt-angle / of side-face 7c of 
another side of a lobe 7 ]. 

[0019] According to the manufacture approach equipped with the above-mentioned process, it is not 
necessary to form the minute heights for inclined plane section formation in the inside of the cavity of 
metal mold like the above-mentioned conventional technique, therefore, make it any — Since that 
volume of the heights for meat theft section formation which replace with the heights for this inclined 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/28/2006 



JP,2001-221232,A [DETAILED DESCRIPTION] 

• 

i 



Page 4 of 6 



plane section formation, and are formed in the inside of the cavity of metal mold is more 
overwhelmingly [ than the heights for inclined plane section formation ] large, carrying out real 
relaxation of the dimensional accuracy about heights formation at this rate is permitted. Therefore, while 
manufacture of metal mold is easy-ized, it becomes possible to form the inclined plane section 3 in the 
sliding surface 2 of bearing 1 comparatively easily, and it becomes possible to manufacture 
comparatively easily the thrust bearing 1 made of resin which equipped the sliding surface 2 with the 
inclined plane section 3 with a sufficient precision. 

[0020] The second example ... The process is as follows in forming the level difference section 4 in the 
sliding surface 2 of the bearing 1 made of resin which presents the shape of a circular ring as a whole 
again. In addition, as described above, the level difference section 4 is a crevice equipped with parallel 
base 4a (refer to drawing 3 ) to the sliding surface 2, and the bearing which formed the level difference 
section 4 may be called "Step DORANDO Bearing." 

[0021] Namely, although the bearing 1 concerned is first fabricated by using predetermined resin as a 
molding material using metal mold As shown in drawing 3 (A), while fabricating the sliding surface 2 
which is shaft-orientations one end face of the bearing 1 concerned to the plane of an axial right angle at 
this time Corresponding to the level difference section 4, the meat theft section 6 is fabricated to the 
non-sliding surface (it is also called an anti-sliding surface or a rear face) 5 which is a shaft-orientations 
other-end side, and it distinguishs between the thickness (shaft-orientations die length) of the bearing 1 
concerned in a partial part (dl<d2). The meat theft section 6 is fabricated to the non-sliding surface 5, 
therefore the part which does not form the level difference section 4 in a sliding surface 2 sets up 
thickness dl comparatively small, and the meat theft section 6 is not fabricated to the non-sliding 
surface 5 on the contrary, but, therefore, the part which forms the level difference section 4 in a sliding 
surface 2 sets up thickness d2 comparatively greatly. The part between the meat theft sections 6 which 
adjoin each other mutually is made into the lobe 7 which projects in relativity to the meat theft section 6, 
and this lobe 7 has the side faces 7b and 7c of end-face 7a and hoop direction both sides. End-face 7a 
fabricates this so that it may have predetermined width of face (hoop direction die length) in parallel 
with a sliding surface 2. One side -face 7b fabricates this so that it may intersect perpendicularly with a 
sliding surface 2. Side-face 7c of another side is fabricated so that a sliding surface 2 and this may also 
cross at right angles. 

[0022] And if the bearing 1 fabricated in this way is taken out from metal mold and it leaves or cools at 
a predetermined time room temperature, the heat shrink after casting into a resin ingredient will occur, 
and as shown in drawing 3 (B), thereby, the level difference section 4 which equipped the sliding 
surface 2 with the predetermined configuration corresponding to the shape of toothing by the meat theft 
section 6 and the lobe 7 in the non-sliding surface 5 will be formed. Base 4a of the level difference 
section 4 is formed in parallel with a sliding surface 2, and the both-sides sides 4b and 4c applied to a 
sliding surface 2 from this base 3a are formed so that that depth may become shallow gradually, 
respectively. 

[0023] The transverse-plane configuration of the level difference section 4 can be changed with the 
transverse-plane configuration of the meat theft section 6 or a lobe 7, and the width of face of the level 
difference section 4 can be changed with spacing of the meat theft section 6 which adjoins each other 
mutually, or the width of face of a lobe 7. Moreover, the depth (shaft-orientations die length) of the level 
difference section 4 can be changed according to the difference of the depth of the meat theft section 6, 
the height of a lobe 7, or the above-mentioned thickness. 

[0024] According to the manufacture approach equipped with the above-mentioned process, it is not 
necessary to form the minute heights for level difference section formation in the inside of the cavity of 
metal mold like the above-mentioned conventional technique, therefore, make it any Since that 
volume of the heights for meat theft section formation which replace with the heights for this level 
difference section formation, and are formed in the inside of the cavity of metal mold is more 
overwhelmingly [ than the heights for level difference section formation ] large, carrying out real 
relaxation of the dimensional accuracy about heights formation at this rate is permitted. Therefore, while 
manufacture of metal mold is easy-ized, it becomes possible to form the level difference section 4 in the 
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sliding surface 2 of bearing 1 comparatively easily, and it becomes possible to manufacture 
comparatively easily the thrust bearing 1 made of resin which equipped the sliding surface 2 with the 
level difference section 4 with a sufficient precision. 

[0025] The third example ... As shown in drawing 4 (A), to the thrust bearing 1 made of resin While 
establishing the run slot 8 for lubricating oil supply in the sliding surface 2 at a required-number radial 
There are some which formed the level difference section 4 with the depth respectively shallower than 
the run slot 8 along hoop direction one edge of this run slot 8, and that process is as follows in forming 
the run slot 8 and the level difference section 4 in the sliding surface 2 of the bearing 1 made of resin 
which presents the shape of a circular ring as a whole in this way. 

[0026] Namely, although the bearing 1 concerned is first fabricated by using predetermined resin as a 
molding material using metal mold As a dotted line shows to drawing 4 (B), while fabricating the 
sliding surface 2 which is shaft-orientations one end face of the bearing 1 concerned to the plane of an 
axial right angle and fabricating the run slot 8 to this sliding surface 2 at a required-number radial at this 
time Corresponding to the level difference section 4, the meat theft section 6 is fabricated to the non- 
sliding surface (it is also called an anti-sliding surface or a rear face) 5 which is a shaft-orientations 
other-end side, and it distinguishs between the thickness (shaft-orientations die length) of the bearing 1 
concerned in a partial part. The meat theft section 6 is fabricated to the non-sliding surface 5, the part 
which does not form the level difference section 4 in a sliding surface 2 sets thickness as it 
comparatively small, and the part which forms the level difference section 4 in a sliding surface 2 sets 
up thickness comparatively greatly on the contrary, without fabricating the meat theft section 6 to the 
non-sliding surface 5. The part between the meat theft sections 6 which adjoin each other mutually is 
made into the lobe 7 which projects in relativity to the meat theft section 6, and this lobe 7 has the side 
faces 7b and 7c of edge surface part 7a and hoop direction both sides. Edge surface part 7a fabricates 
this so that it may have predetermined width of face (hoop direction die length) in parallel with a sliding 
surface 2. One side-face 7b fabricates this so that it may intersect perpendicularly with a sliding surface 
2. Side-face 7c of another side fabricates this in the shape of an inclined plane, in order to attach the 
inclination of a predetermined include angle to side-face 4b of the level difference section 4. Since the 
level difference section 4 is inclined and formed in hoop direction one edge of the run slot 8, let the 
hoop direction shaping location of the meat theft section 6 and a lobe 7 be the location of the flute width 
direction asymmetry of the run slot 8. 

[0027] If the bearing 1 fabricated in this way is taken out from metal mold and it leaves or cools at a 
predetermined time room temperature, the heat shrink after casting into a resin ingredient will occur. 
And by this As a continuous line shows to drawing 4 (B), corresponding to the shape of toothing by the 
meat theft section 6 and the lobe 7 in the non-sliding surface 5, the level difference section 4 equipped 
with the predetermined configuration is formed in hoop direction one edge of the run slot 8 in a sliding 
surface 2. Base 4a of the level difference section 4 is formed in parallel with a sliding surface 2, and 
side-face 4b applied to a sliding surface 2 from this base 4a is formed so that that depth may become 
shallow gradually. 

[0028] The transverse-plane configuration of the level difference section 4 can be changed with the 
transverse-plane configuration of the meat theft section 6 or a lobe 7, and the width of face of the level 
difference section 4 can be changed with spacing of the meat theft section 6 which adjoins each other 
mutually, or the width of face of a lobe 7. Moreover, the depth (shaft-orientations die length) of the level 
difference section 4 can be changed according to the difference of the depth of the meat theft section 6, 
the height of a lobe 7, or the above-mentioned thickness. 

[0029] According to the manufacture approach equipped with the above-mentioned process, it is not 
necessary to form the minute heights for level difference section formation in the inside of the cavity of 
metal mold like the above-mentioned conventional technique, therefore, make it any — Since that 
volume of the heights for meat theft section formation which replace with the heights for this level 
difference section formation, and are formed in the inside of the cavity of metal mold is more 
overwhelmingly [ than the heights for level difference section formation ] large, carrying out real 
relaxation of the dimensional accuracy about heights formation at this rate is permitted. Therefore, while 
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manufacture of metal mold is easy-ized, it becomes possible to form the level difference section 4 in the 
sliding surface 2 of the bearing 1 equipped with the run slot 8 comparatively easily, and it becomes 
possible to manufacture comparatively easily the thrust bearing 1 made of resin which equipped the 
sliding surface 2 with the run slot 8 and the level difference section 4 with a sufficient precision. 
[0030] 

[Effect of the Invention] This invention does the following effectiveness so. 
[0031] Namely, it sets first to the manufacture approach of the bearing by claim 1 of this invention 
equipped with the above-mentioned configuration. In the approach of manufacturing the thrust bearing 
made of resin which has crevices, such as the inclined plane section or the level difference section, in a 
sliding surface Since the meat theft section is fabricated to a non-sliding surface and the crevice was 
formed in the sliding surface using the die shrinkage of the resin after shaping while fabricating the 
sliding surface to the plane It is not necessary to form the minute heights for crevice formation in the 
cavity inside of metal mold like the conventional technique. Since the volume of the heights for meat 
theft section formation which replace with the heights for this crevice formation, and are formed in the 
cavity inside of metal mold is overwhelmingly larger than the heights for crevice formation, easing the 
dimensional accuracy about heights formation substantially at this rate is permitted. Therefore, while 
manufacture of metal mold is easy-ized, crevices, such as the inclined plane section or the level 
difference section, can be formed in the sliding surface of the thrust bearing made of resin comparatively 
easily, and the thrust bearing made of resin which equipped the sliding surface with crevices, such as the 
inclined plane section or the level difference section, can be manufactured with a sufficient precision 
comparatively easily. Moreover, if manufacture of metal mold is easy-ized, low cost can be realized, and 
reduction and lightweight-izing of the cost of materials can also be realized by preparing the meat theft 
section in the bearing made of resin. 

[0032] Moreover, it sets to the manufacture approach of the bearing by claim 2 of this invention 
equipped with the above-mentioned configuration. In the approach of manufacturing the thrust bearing 
made of resin which has crevices, such as the inclined plane section or the level difference section, along 
one edge of a run slot while having a run slot in a sliding surface Since the meat theft section is 
fabricated to a non-sliding surface and the crevice was formed in the sliding surface using the die 
shrinkage of the resin after shaping while fabricating the run slot to the sliding surface It is not necessary 
to form the minute heights for crevice formation in the cavity inside of metal mold like the conventional 
technique. Since the volume of the heights for meat theft section formation which replace with the 
heights for this crevice formation, and are formed in the cavity inside of metal mold is overwhelmingly 
larger than the heights for crevice formation, easing the dimensional accuracy about heights formation 
substantially at this rate is permitted. Therefore, while manufacture of metal mold is easy-ized, crevices, 
such as the inclined plane section or the level difference section, can be formed in the sliding surface of 
the thrust bearing made of resin equipped with the run slot comparatively easily, and the thrust bearing 
made of resin which equipped the sliding surface with crevices, such as a run slot and the inclined plane 
section, or the level difference section, can be manufactured with a sufficient precision comparatively 
easily. Moreover, if manufacture of metal mold is easy-ized, low cost can be realized, and reduction and 
lightweight-izing of the cost of materials can also be realized by preparing the meat theft section in the 
bearing made of resin. 
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